Inhibition of forkhead box class O family member transcription factors in rheumatoid synovial tissue.
Phosphatidylinositol 3-kinase-dependent activation of protein kinase B (PKB) has been observed in rheumatoid arthritis (RA) synovial tissue, and mechanisms that interfere with this process are protective in animal models of arthritis. PKB can regulate cell survival and proliferation via phosphorylation-dependent inactivation of forkhead box class O (FoxO) transcription factors. The present study was undertaken to examine whether FoxO transcription factors are differentially inactivated in RA synovial tissue, and whether this inactivation correlates with laboratory and clinical parameters of disease activity. The expression and phosphorylation of FoxO family members were assessed in synovial biopsy tissue from 12 patients with RA and 9 patients with inflammatory osteoarthritis (OA), by immunohistochemistry and quantitative computer-assisted image analysis. Immunoblotting was used to assess the interleukin-1beta (IL-1beta)- and tumor necrosis factor alpha (TNFalpha)-induced phosphorylation of FoxO1 and FoxO4 in cultured fibroblast-like synoviocytes (FLS) and macrophages. FoxO1, FoxO3a, and FoxO4 were expressed and phosphorylated in synovial tissue from both RA patients and OA patients. In RA synovial tissue, phosphorylation of FoxO1 was observed in both FLS and macrophages, FoxO3a in T lymphocytes, and FoxO4 in macrophages alone. Following stimulation with IL-1beta and TNFalpha, FoxO1 and FoxO4 were phosphorylated in both RA and OA FLS and synovial macrophages, respectively. Inactivation of FoxO4 was significantly enhanced in the RA as compared with the OA synovial sublining. There was a strong negative correlation between inactivation of FoxO4 in RA synovial tissue and increased serum C-reactive protein levels and a raised erythrocyte sedimentation rate in RA patients. All 3 FoxO family members examined were phosphorylated in both RA and OA synovial tissue; in particular, inactivation of FoxO4 was significantly enhanced in macrophages from RA synovial tissue. Thus, cell-specific inactivation of FoxO family members appears to differentially regulate cell survival and proliferation in the RA synovium.